It has been shown' previously that the corrected sedimentation coefficients (820 W) of the ribosomes from 25 species of fungi and 25 species of bacteria, respectively, range from 76.5 to 84.5 Svedberg units (S) and from 63.8 to 72.1S, and that the difference between the arithmetic means, 81.3 and 68.4S, of these two frequency distributions is significant. Since the ribosomes from other eucaryotic microorganisms, from plants, and from animals also belong to the 80S class,2 it appears that 70S ribosomes are characteristic of bacteria. Therefore, it becomes of interest to determine whether this uniqueness is also reflected in the properties of ribos6mal RNA (rRNA) which, as suggested by Spirin3 and Kono and Osawa,4 probably determines most of the over-all structure of ribosomes.
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It is generally accepted that ribosomes from various sources yield only two discrete populations of RNA molecules provided that precautions are taken to eliminate or inhibit contaminating nucleases.3 [5] [6] [7] [8] These two RNA classes are usually characterized by their s values.2 The bacterial rRNA's are often referred to as 16 and 23S and those from other sources as 19 and 28S. Exceptions to this generalization appear, however, even when the s values are corrected for concentration effects. This situation can be explained, at least in some instances, by the fact that not all rRNA preparations have been analyzed in the same ionic environment. For example, several workers3 [8] [9] [10] [11] 20 ,ug/ml of polyvinylsulfate (TMP) and ground with acid-washed 50-mesh sand. The ground material was transferred to centrifuge tubes with a minimum volume of TMP and clarified twice by 15-minute centrifugations at 25,000 X g. The supernatant fluid (25GS) was used directly for RNA extraction.
Bacterial cells and 25GS fungal extracts were incubated at 370C for 30 minutes -in a 2 per cent (w/v) aqueous solution of sodium dodecyl sulfate (SDS). An equal volume of water-saturated liquefied phenol (Mallinckrodt, reagent grade) containing 0.01 M disodium ethylenediaminetetraacetate (EDTA) was added and the mixture shaken for 30 minutes. The aqueous phase was separated by centrifugation and deproteinized twice more by shaking with phenol for 15 minutes. Phenol contaminating the final aqueous phase was removed by three extractions with anhydrous ether. Polyvinylsulfate (PVS) was added to a final concentration of 20 Ag/ml. After flushing dry nitrogen through the solution to remove trace of ether, potassium acetate was added to 0.2 M. RNA was precipitated by the addition of two volumes of absolute ethanol and collected by centrifugation after one hour incubation at -230C. It was reprecipitated twice from 0.2 M potassium acetate and stored at -230C under ethanol.
In the case of Neurospora crassa, a purified ribosome pellet' was suspended in 2 M LiCl and incubated at 4°C for 16 hours.'5 The RNA precipitate was washed twice with 2 M LiCl and stored at 40C.
The standard criterion of purity was that the OD260/OD2so ratio should equal approximately 2.0. For one organism, Mucor rouxii, ribose'6 and phosphorus'7 determinations yielded identical values for RNA concentration.
Determination of sedimentation coefficients: The solutions analyzed contained 70-80 jg of RNA/mil. Concentrations were estimated by using the equivalence of OD2ws of 1.0 = 50 Mg/iml. The sedimentation was studied at 44,770 rpm and 20°C in a Beckman model E analytical ultracentrifuge (Spinco Division, Beckman Instruments, Inc., Palo Alto, Calif.) equipped with ultraviolet optics. Pictures were taken at eight-minute intervals and traced with a Beckman model RB Analytrol having a film microdensitometer attachment. The center of the boundary was used for the calculation of s values. These were corrected for viscosity and density according to Schachman'8 using a value of 0.578 for the partial specific volume. '9 With Schlieren optics we found, in agreement with Kurland,20 that the sedimentation rate of E. coli rRNA exhibits negligible concentration dependence between 0.6 and 2.6 mg/ml. Therefore the values reported here as s20, are in fact nearly equal to s820 W.
Results.-Sedimentation coefficients in the presence of Mg ions: As indicated above, several investigators have reported a significant variation in the s values of rRNA's as a function of Mg ion concentration. Since these observations were limited to E. coli and Saccharomyces cerevisiae, it was necessary to establish whether this conclusion would also be valid for other fungal and bacterial species. In Table 1 Table 2 are less than one, with the exception of N. crassa, and vary from 0.10 to 0.76S, thus being similar to those published by Kurland20 which range from 0.5 to 0.7S. In addition the standard deviations are also less than one S unit, with one exception, and are similar to the corresponding mean deviations. This study, because of its scope, provides a good estimate of the precision which can be expected in this type of measurement.
DisCussion.-Ribosomes from five fungal and five bacterial species invariably yielded only two discrete classes of RNA molecules. When contaminating nucleases were eliminated or inhibited, we never observed, in agreement with other work- A t-test of significance of the difference between the mean values 16.4 and 15.2S obtained in EDTA solution yields a t value of 4.10 which generates a P value of less than 0.01 for eight degrees of freedom. Similarly, for the mean values 20.4 and 23.4S, using eight degrees of freedom, a t value equal to 6.08 was found, generating a P value of less than 0.001. On this basis, we conclude that each class of fungal rRNA belongs to a population of molecules distinct from its corresponding bacterial rRNA class. For the sum of the s values of rRNA pairs, we found averages of 39.8 and 35.6S, respectively, for fungi and bacteria. A value for t of 5.70 was obtained which, with eight degrees of freedom, yields a P value of less than 0.001. Since spectral and X-ray analyses2"-26 indicate that the packing of the RNA molecules is the same in 70S and 80S ribosomes, our results strongly suggest that the difference in the sedimentation behavior of the procaryotic and eucaryotic ribonucleoprotein particles is due primarily to their rRNA's.
Summary.-The sedimentation coefficients of ribosomal RNA's from five fungal and five bacterial species were determined in EDTA and at an ionic strength of 0.1. It was found that fungal rRNA's have larger values than do their bacterial counterparts. It is suggested that the difference in sedimentation coefficients of eucaryotic and procaryotic ribosomes is due primarily to their rRNA's.
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